Effects of in vivo hypoxia on acetylcholine synthesis by rat brain synaptosomes.
Synaptosomes from normoxic and hypoxic rats were incubated aerobically in the presence and absence of veratridine. In the absence of veratridine, no significant difference was observed between the two types of preparation regarding either ATP/ADP ratio or 14CO2 or [14C]acetylcholine synthesis from D-[U-14C]glucose. However, in the presence of veratridine, significant reductions in the output of 14CO2 and [14C]acetylcholine by synaptosomes from hypoxic rats were apparent. It was concluded that irreversible metabolic lesions occur at the synapse as a result of hypoxia, which are apparent only when the metabolism of the preparation is accelerated to a level comparable with the maximal rate occurring in vivo. The presence of such lesions is further evidenced by the significant reductions in ATP/ADP ratio, 14CO2 output, and [14C]acetylcholine synthesis that occur in synaptosomes from hypoxic rats made anoxic in vitro and permitted to recover. Such decreases are not seen when synaptosomes from normoxic rats are similarly treated.